Businesses and organisations are undertaking innovative projects to gain competitive advantage in the market. Research into innovative project management has been biased towards how innovative projects are managed to the detriment of the formulation of success criteria for innovative projects. There is a need to evaluate how innovative projects are managed. Project managers for innovative projects find it difficult to do so because success criteria for innovative projects have not been formulated. This paper is a theoretical study on managing different types of projects as different types of projects are managed in different ways. The paper also explores the characteristics of conventional projects as opposed to innovative projects and R&D projects. In addition, it critically analyses the differences between project management in conventional projects and project management in innovative projects. By comparing the characteristics of conventional projects to those of innovative projects and R&D projects, and the way these different types of projects are managed, the paper attempts to formulate success criteria for innovative projects that can be used by project managers to determine the success or failure of innovative projects.
INTRODUCTION
Since time immemorial, human beings have been known to undertake different kinds of projects. As project management has developed to suit the needs of the 21 st century, a new type of project known as innovative projects has emerged. Organisations embark on such types of projects to maintain or gain competitive advantage (Ireland & Hitt, 1999) . Different types of projects are managed in different ways. Filippov & Mooi (2010) suggested that innovation project management (IPM) should be studied as a distinct field separate from traditional project management, albeit using tools and methods of traditional project management. Few researchers have tackled the topic of IPM, which justifies why this research is worthwhile.
The area of innovation project management needs to be investigated further so that maximum benefits can be realised from innovative projects. According to Berggren, Järkvik & Söderlund (2008) 
IPM constitutes a field of inquiry that requires constant research as firms and managers elaborate on new ways of organizing, of trying out new concepts, and of transferring ideas from one context to another to meet new challenges.
How are innovative projects different from other types of projects, if at all? This research paper attempts to answer this question by studying relevant literature on innovative projects and other types of projects. The paper aims to make a distinction between innovative projects and other types of projects. Lastly, the paper attempts to identify the required success criteria for innovative projects through a comparative analysis of other types of projects Cozijnsen, Vrakking & van Ijzerloo (2000) note that few researchers have formulated success criteria for innovative projects with the majority only interested in discovering how innovative projects are conducted and managed. Project success in other types of projects can be easily measured according to existing and well defined success criteria. There is a need to formulate success criteria that can be used to evaluate innovative projects.
The research approach is exploratory and involves a critical comparative analysis of conventional projects and innovative projects. This will be achieved by means of a literature study. The literature will encompass research articles, journals, conference proceedings and books. The research will identify the success criteria for the different types of projects as spelt out by various authors in literature.
The remainder of the paper is structured as follows: the next section contains a brief overview of the history and background of project management. The next section discusses project management in conventional projects followed by IPM. Lastly, the recommended success criteria for innovative projects are discussed, and recommendations are made based on the discussion.
BRIEF OVERVIEW OF THE HISTORY AND BACKGROUND OF PROJECT MANAGEMENT
When the term 'project management' was first used in the 1950s, the focus was on 'scheduling, budgeting and control'. As project management developed, it has grown beyond scheduling, budgeting and control to encompass a wide range of fields such as operations management, risk management and systems thinking (Steyn, 2009 ). Cozijnsen et al (2000) conducted an empirical study to determine how successful Dutch innovation projects were and what the success and failure factors of these innovation projects were. They found that the implementation phase had been ignored by researchers focusing on the success of phases that occur prior to the implementation phase. The authors also discovered that the success and failure factors of traditional projects had no influence on the success and failure of innovative projects. They concluded that these factors were dependent on the type of innovation. They were, however, unable to come up with conclusive statements on the relative importance of the success and failure factors in innovative projects.
As project management developed as a discipline, researchers and project managers became aware that meeting the iron triangle success criteria was simply not enough. Contrary to much earlier research the success of a project means meeting other criteria other than the triple constraint (Schwalbe, 2009) . As researchers continue to study innovative project management, more success criteria for projects are emerging.
What is a Project?
A generalised definition of a project is that 'a project is an attempt to accomplish certain objectives by effectively organising the available resources to achieve the named objectives' (Turner 1999 , Clements & Gido, 2009 . Projects are different from normal jobs or other routine tasks. Projects are non-routine while operations are routine; projects end when their objectives have been met or when the project has been terminated, whereas operations are the continuous tasks that sustain an organisation (Schwalbe 2009 ). Table 1 below highlights the differences between a project and a business process. In practice the distinction is not so clear. Generally, a project has a distinct lifespan, a unique output and does not have any predefined work assignments. Filippov & Mooi (2010) are of the opinion that there are two classes of projects namely innovation projects and conventional projects. This paper would base its arguments on their view. Figure 1 below shows the main types of projects that fall under innovation projects. Project success is measured in terms of both efficiency (doing the thing right) and effectiveness (doing the right thing). In terms of efficiency, project success is achieved when a project is delivered on time and on budget. Efficiency is concerned with the project's processes, activities and resources. On the other hand effectiveness is achieved when the project's outcomes are met. Sadly most projects measure success in terms of efficiency only and not effectiveness (Nicholas & Hidding, 2010) . CookeDavies (2002) , cited in Nicholas & Hidding (2010) argues that efficiency results in project management success and effectiveness results in project success. Shokri-Ghasabeh & Kavoousi-Chabok (2009) conducted a survey and found that more of professionals surveyed (46%) believed that project success is totally different from project management success, while 43% indicated that they are the same.
Critical Success Criteria and Critical Success Factors
Critical success factors are important to an organisation as they help in successful implementation of projects. Cooke-Davies (2002) also tried to distinguish between success criteria and success factors. According to the author success criteria are the standards or methods used to determine success or failure of a project. Success factors are the project inputs that have a significant impact on the success of the project. Shenhar & Dvir (2007) argue that project success criteria should include strategic aims of the organisation. Rockart (1979) , however, is of the opinion that critical success factors are the few areas that can result in competitive advantage for the organisation. Furthermore, the author states that these critical factors are the only areas that result in successful business operations. Rad & Levin (2002) are of the opinion that project managers can create the success factors for their projects. The authors warn that the managers must be careful to identify and record these factors so that they can be referred to later even by the organisations running the projects. Understanding critical success factors can provide guidelines for project selection and can lead to valuable insight into the way projects can be managed (Belassi & Tukel, 1996) . They proposed a framework to classify critical success factors in four distinct groups, namely: factors relating to the project team, the project, the organisation and the external environment. Sauer & Reich (2009) explore the changes in IT project management and the reasons for the changes. The authors tried to understand how leading project managers were managing IT projects to meet the growing demands of IT projects. It was found that changes in the IT project context also impact on the demands made upon project managers. These changes are the following:  IT projects are no longer confined to the back-office but are so important because their success has a direct impact on the success of the entire organisation.  Businesses are required to respond faster. Since IT projects affect business outcomes it is critical that more agile methods be used.
PROJECT MANAGEMENT IN CONVENTIONAL PROJECTS

 Companies now seek a better return on investment (ROI) on IT project. IT projects are seen as investments.  Clients have a better understanding of IT projects than before.
Critical Success Factors in IT Projects
Determining success and failure in projects is difficult to achieve because success/failure have different meanings to different people. Given the fact that sometimes success/failure can be difficult to measure, there is still the debate whether success /failure should be determined by comparing the results with the original estimates, revised estimates or industry performance benchmarks (Thomas & Fernańdez, 2008 
INNOVATION PROJECT MANAGEMENT
Innovation
Innovation means different things to different people. Engineers perceive innovation to be a new product that has reached the market. Managers perceive innovation as the effort undertaken to create intentional change in an organisation. Even as far back as 1934 Schumpeter recognised that economically this change should lead to an increase in customer value or product value (Schumpeter, 1934 ).
According to Kavanagh & Naughton (2009) innovation involves exploring and exploiting new to competitive advantage in an organisation. Boland & Lyytinen (2007) argue that innovation is seen as a distributed phenomenon, characterised by messiness, ambiguity and non-linearity. Schumpeter (1934) describes innovation as 'gales of creative destruction' meaning that past innovations are revisited in light of changing dynamics.
Innovation can refer to both the innovation outcome itself as well as the process of achieving the innovation outcome (Robertson, Galliers, Ostrick & Scarbrough, 2011) . The most successful innovations result from a purposeful search by organisations other than flashes of genius (Drucker, 2002) . As early as the 1930s, the phenomenon of innovation had attracted the attention of researchers, academics and scholars. Berggren, Järkvik, Söderlund (2008) 
The Innovation Process
The innovation process involves combining technical expertise and inventions to create a new product or service (Jain, Triandis & Weick, 2010) . The authors identified the following innovation process steps:
Identifying the market or technology opportunity ii.
Adopting or adapting existing technology that satisfies this opportunity iii.
Inventing (when needed) iv.
Transferring this technology by commercialisation or other institutional means
Furthermore, they also advocate that the innovative process is accomplished when the four steps above are integrated. They also note that in the first three steps, ideas and concepts are generated.
Innovation project outcomes
Jacoby & Rodriguez (2007) suggest three basic models to explain innovation outcomes namely: incremental, evolutionary and revolutionary. Incremental innovation includes existing users and offerings. 
Innovation versus invention
According to Fagerberg (2004) invention is the process of generating ideas for new products or services while an innovation is the initial step of using the ideas in practice. There is a link between project management and innovation. Innovation is about incremental day to day expertise that is built through knowledge of customers and competitors. Project management prescribes rigid standards and techniques that can negatively affect the creativity needed to be innovative (Kavanagh & Naughton, 2009 
Open innovation versus closed innovation
As innovation has been studied, two models of innovation have been proposed namely open innovation and closed innovation. According to Schroll & Mild (2011) Chesbrough (2003) defines closed innovation as a process in which 'successful innovations require control and firms have to be self-reliant because they cannot be certain of the quality, availability and capacity of other stakeholders'. Besner & Hobbs (2008) , state that an innovative project is a project that produces a new product or that involves a new concept and a new technology. Lechler & Grace (2007) conducted research to find out if managing urgent and innovative projects differs from managing conventional projects. The research was conducted on data from 192 diverse projects in the United States. The authors recommended that innovative projects should be managed differently from conventional projects. They advocate for the following success factors as critical in innovative projects: Tidd, Bessant & Pavitt (2001) argue that the following factors are necessary to stimulate innovation within organisations. Bogliacino & Pianta (2010) investigated the relationship between innovative projects and R&D projects. They noted that R&D projects were the main input in innovative projects and that R&D are the major drivers of innovation in organisations. Research and Development (R&D) is creative work undertaken systematically to increase the stock of knowledge, including knowledge of humanity, culture and society and the use of this knowledge to devise new applications (OECD, 1993) . According to the Oslo Manual (2005), while R&D projects play a vital role in the innovation process, much process activity is not R&D-based, yet relies on highly skilled workers, on interactions with other firms and public research institutions, and on organisational structure that is conducive to learning and exploiting knowledge. Cooper (2006) emphasizes that R&D projects are different from other types of projects in that the scope, time, cost and quality cannot be determined beforehand. The author is of the view that using the traditional project management techniques on R&D and innovative projects is not advisable as R&D and innovative projects are complex, pose high-risk with lots of technical uncertainties.
open innovation is characterized by 'its porous innovation process, and the strong interaction of the company with its environment. The authors also found that open innovation complements the R&D for the company'.
Critical success factors for innovative projects
 Active top management support  Strong leader communication  Communication
 Visionary leadership  Appropriate organisational structure  Recruitment of staff with necessary skills  Willingness to be involved in innovation  Effective and efficient team  Organisation that is externally focused and exhibits extensive communication channels  Organisation must be prepared to learn
RESEARCH AND DEVELOPMENT (R&D) PROJECTS
Types of Research Projects
The National Science Board (2008) identifies 3 types of research projects.
 Basic research
Basic research is conducted to achieve an in depth knowledge or understanding of a specific subject matter without a specific application in mind. Applied research is directed toward gaining knowledge or understanding that can then be used in a specific application to meet recognised needs. In industry, applied research includes investigations aimed at new knowledge or understanding that leads to discovering new scientific knowledge.
 Applied research
 Development
Development is the application of knowledge or understanding obtained from basic and applied research to produce products or services. Development also includes the design development of prototypes and processes.
DISCUSSION
Innovative projects and R&D projects are almost similar. Filippov & Mooi (2010) classified research (R&D) projects as a type of innovative projects. R&D projects involve some degree of innovation. Table 3 contrasts innovative and R&D projects. By closely examining the definitions of the two, some differences emerge. Innovative projects involve exploration and exploitation of new ideas, while R&D projects are concerned with increasing the knowledge of humanity and using this knowledge to improve products or services (OECD, 1993; Kavanagh & Naughton, 2009) . It is clear that these projects are driven by different motives. Innovative projects are undertaken for profits for the sponsoring organisation while R&D projects are undertaken for the advancement of knowledge.
Another difference between innovative projects and R&D projects lies on where these projects are conducted and who benefits from their results. Edquist (2010) states that R&D projects are conducted mainly in universities and research institutions, and innovative projects are carried out by private companies or organisations. R&D projects therefore benefit the general public because the findings become public knowledge. On the other hand, innovative projects only benefit the organisation that funded the project.
Comparison of innovative projects and conventional projects
Having clearly shown the differences between innovative projects and R&D projects, we can now focus on comparing innovative projects with conventional projects. Both conventional projects and innovative projects are undertaken by private organisations. These organisations are usually experts in their fields and have some considerable expertise on the subject nature of the project being undertaken.
IT projects differ from other projects and have clear objectives with medium to high uncertainty. Hardware types of IT projects can have definite project durations although software projects are rarely completed on time, mainly because of the complexity involved. Project progress can be visible or invisible depending on the type of project. IT project risks are known but are difficult to manage.
R&D projects differ from other projects due to high uncertainty related to scope, time, cost and quality. Because the objectives are unclear, it is difficult to estimate project duration and cost. R&D projects also require huge financial investment and are usually funded by governments. Project progress is usually invisible and project risks are unknown and difficult to manage.
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Organised by Project Management South Africa Produced by: Document Transformation Technologies CC Conventional projects are identified by any one of the following characteristics: clearly defined scope, stationery target and low and well understood risks and are based on linear thinking. Innovative projects, on the other hand, are identified by any one of the following characteristics: highly complex and may require a technical breakthrough, high risks, driven more by the project's end value than by the triple constraint (Kerzner & Belack, 2010) .Just like R&D projects, innovative projects have high uncertainty. However, the objectives are relatively clear as organisations are aware of what they want to accomplish. It is quite difficult to estimate project duration and costs. Innovative projects require a relatively large financial investment. Risks are high and the organisation risks losing the finances invested on the project if the innovation is unsuccessful.
The table below summarises some of the comparative analysis of IT projects, R&D projects and innovative projects. Using traditional project management techniques to manage R&D projects and innovative projects is not appropriate because R&D projects and innovative projects involve a lot of risk, have a lot of unknowns and technical uncertainties (Cooper, 2006) . Before doing a comparative analysis of innovative projects and conventional projects, it is important to note that the distinction is based on a generalisation of both innovative projects and conventional projects.
The table below shows the general differences between innovative projects and conventional projects. As can be seen from the table the two types of projects are different, therefore requiring different management approach. Are easy to define and to track.
RECOMMENDATIONS AND CONCLUSION
Researchers and authors have noted that it is difficult to quantify innovative project success based on external success criteria. Each organisation that undertakes an innovative project must come up with its own goals. These goals are used to measure the success of the project (Cozijnsen et al, 2000) . This makes it difficult to use empirical evidence from different innovative projects to come up with success criteria.
There is definitely a need to propose new success criteria for innovative projects. Bogliacino & Pianta (2010) argued that R&D projects are major drivers for innovation. By looking closely at the success criteria for R&D projects and innovative projects, we can come up with new success criteria for innovative projects. Innovative projects exhibit a high level of uniqueness which makes coming up with success criteria that can be used on them challenging. The critical comparative analysis of the different types of projects indicates that management support is an important success criterion in all the three types of projects studied in this paper. The researcher postulates that the most important success criterion for innovative projects is top management support. Top management must support the organisation not just by committing the resources of the organisation but by also actively guiding and supporting the project team.
The composition of the innovation project team is also an important success criterion. The project team must be efficient and effective and should possess the necessary technical expertise in the field in which the project is being undertaken. Furthermore, innovative projects need strong project management skills. This means that when compared to conventional project managers, innovative project managers must have extra technical knowledge and skills to provide effective coordination of all planning and implementation activities.
Communication is the lifeline of organisations. For an projects to operate effectively there should be healthy communication amongst team members. It is therefore important that appropriate communication channels be utilised within the project team. By using appropriate communication channels, all team members can have access to project information when they need to. Innovative projects are complex because of unclear objectives. Before an organisation undertakes an innovative project it must try to define, albeit vaguely, the objectives of the project. This will help in spelling out the project requirements and specifications. These will, without doubt, guide the project team and assist them or risk experts to come up with a critical assessment of project risks.
The iron triangle of success criteria also applies to innovative projects. Cost is important in the sense that no organisation would want to invest money into an innovative project if it would not result in a competitive advantage for the organisation. Quality means that the output of the project should meet the minimum specifications.
Without doubt, all projects, including innovative projects, need to be completed on time. Time is important because if a project goes on indefinitely, the organisation would lose the competitive advantage that it would have realised from the output of the innovative project. Private organisations that undertake innovative projects have competitors, hence the need to complete projects on time.
Quality, time and cost are important success criteria for both innovative and conventional projects. Over and above quality, time and cost, our analysis of literature shows that the following are important success criteria for innovative projects.
 Top management support
Top management support is critical for innovative projects because top management "mediates, interprets and buffers the market's needs and allocates the organisation's resources" (Splender &Kessler, 1995) .
 Project team
The project team must be efficient and effective and should possess the necessary technical expertise in the field in which the project is being undertaken  Communication
Communication among the project team members is important. Mayfield & Mayfield (2004) recommended a variety of communication techniques to be used in innovative project teams.
 Clear project requirements and specifications
Innovative projects always involve higher uncertainty and risk of non-compliance with the project objectives (Korecky& Trkovsky 2009). It is therefore essential that clear objectives and specification are drawn for innovative projects.
 Strong project manager
The project manager should be a strong communicator. Splender & Kessler (1995) argue that having a strong communicator offers some benefits for the project.
 Risk management
Without doubt risks are a natural part of every innovation project. For innovative projects to succeed, risks must be managed.
The purpose of this research was to examine how innovative projects differ from other types of projects (conventional projects). The research has shown that different types of projects are managed differently by looking at three different types of projects.
IPM can indeed benefit from looking at how other types of projects are managed, based on their characteristics. Innovative projects exhibit different characteristics and so warrant a different approach when being managed. As more innovative projects are being conducted, the suggested success criteria for innovative projects can be tested and refined using the empirical evidence available from these projects.
The research showed clearly the differences between conventional projects and innovative projects. In conclusion, the research provided ample evidence to support its assumption that innovative projects are different from conventional projects and therefore should be managed differently.
Both theoretical reflection and empirical studies are needed to understand what the success factors of innovative projects exactly are in practice. This paper has provided theoretical reflection on managing innovative projects as opposed to previous research that has only been dominated by technique-oriented studies often with no clear empirical basis. Further research could focus on investigating clear empirical evidence on managing innovative projects in South Africa. 
